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IN selecting as the theme for this address "the upward movement of the eyes," my purpose is to indicate some of the many questions which arise when we regard an apparently simple phenomenon from a variety of standpoints.
Some weeks ago, just as the light was failing, I was struck by the behaviour of an owl perched upon an isolated branch. The small birds around him were twittering in alarm, and from time to time the owl turned his head suddenly, first to one side and then to the other. The observation was new to me although probably familiar to some of you, for my children tell me that they have often watched an old owl in the Zoological Gardens and noticed these sudden movements of the head. A simple observation may serve to arouse a train of thought. Presumably the movements of the owl were determined by the sounds in his vicinity, and presumably be turned his head in order the better to visualize his surroundings. Why is it that in man we never see these sudden movements of the head, for the eyes of man, like those of the owl, are set far forward, and the owl's vision, as is the case in man, must be binocular ? I recalled the observation of Wilfred Harris, that birds fiave little, if any, power of movement of the eyes, and that in the birds, including the owl, there is a complete decussation of the visual fibres at the chiasma. The owl is obliged to move his head since he cannot otherwise fix his eyes upon his prey. Such sudden movements must make his presence more evident, yet this is not perhaps a matter of material moment, since the owl is a night bird and in this respect peculiar.
The coordinated movements of the head and eyes in man are obviously regulated by a mechanism of extreme beauty and delicacy. We are constantly moving the head and eyes for the purposes of vision, the object to which our attention is directed providing the stimulus which determines the movement called for. The visual movement mechanism in rnan is determined by the demands of stereoscopic vision, and the importance of these coordinated movements is apparent when we recall that they constitute a precursor to the acquisition of specialized purposive acts, even though such acts may subsequently become more or less automatic by repetition.
Then, too, it is interesting to note that the relative degree to which we bring into play the movements of the head and of the eyes respectively, in relation to visual fixation must be fairly constant under normal conditions, for although both sets of movements can be utilized independently for visual purposes, pronounced rotation of the head to one side, without an associated deviation of the eyes, and pronounced deviation of the eyes to one side, the head remaining fixed, are movements so unusual, that they at once arrest attention. The actor is well aware of this and he exaggerates those independent movements of the head and eyes to which a conventional meaning has come to be attached, for the purpose of emphasizing his emotional expressions.
Further, the coordinated movements of the head and eyes afford a beautiful illustration of the dictum, .which we associate with the name of Dr. Hughlings N-N 1 Jackson, that movements, not muscles, are represented in the cortex. Further, the contraction of the homolateral sternomastoid in association with deviation of the eyes to the opposite side, as seen both on voluntary movement and in the cortical fit, is perhaps the most striking instance of the preponderating participation of a homolateral muscle in a coordinated movement. The acquisition of coordination is a subject of entrancing interest, raising, as it does, questions of functional adaptation. Is it not a remarkable fact that the newborn chick should walk about and pick up its food as soon as it emerges from the egg, whereas the young nestling is at first so helpless? Co6rdinated movements are for the most part acquired and not innate, and, speaking generallv, the more specialized a coordinated mov;ement, the later its development. This certainly applies to the more highly specialized movements of man.
All of us have watched with interest the incoordinate movements of the young infant. The eyeballs roll in various directions and they tend to move to some extent independently of one another, with the result that the child often squints. So incoordinate are the movements of the eyes of the new-born babe, that Preyer, who has made them the subject of special study, remarks, " apparently co6rdinated movement takes on the appearance of accident, coming on as one among many movements." The ability to fixate determines the coordinated movement of the eyes, and fixation of the eyes is a voluntary movement determined by the will. Gradually the incoordinate movements become less noticeable until, by the end of the third month or thereabouts, they are no longer observed. The innervation of the eye muscle offers, as Sir George Berry truly remarks, " one of the most beautiful and most easily studied examples of the development of a habit." But it is further of interest to note that whereas, according to Preyer, the ability to follow a moving object with the eyes is not usually noticeable before the close of the third month, the ability to turn the head towards a bright light, so that this can produce an image on the retina, is often present on the day of birth. We see here an illustration of the principle that more specialized movements are acquired at a later date than those which are less specialized.
Is it not a remarkable fact that once the habit of coordination of the eyemovements has developed, in response to visual fixation, the eye muscles cannot be individually innervated. Most of us can probably cite exceptional cases in which an individual was able to innervate an isolated muscle apart from a coordinated movement in which it regularly takes part, but I know of no instance in which, the ocular muscles being intact, it was possible voluntarily to move one eye independently of the other. The call for coordination in relation to vision would seem to be so powerful and the cortical representation of the coordinated movements consequently so indelibly fixed as such, that this is an impossibility. It would indeed appear that, if a habit movement is developed in relation to an essential function, no isolated contraction of a muscle concerned can be brought about, should this in any way interfere with the specific function in question: or, in other words, one is perhaps justified in saying that complexes of action are fixed in the cerebral cortex in relation to the necessity for their performance. The great majority of people do not follow a special occupation or pursuit which necessitates the frequent fixation of the eyes upon an object above the level of the head. Indeed, one may say that the objects which engage our attention are almost always situated at-or below-the levcl of the eyes. When walking, we may watch our feet in order to avoid obstacles or glance f-om side to side to avoid the traffic, but we seldom look upwards, since we have no fear of something falling on us, or of an attack from above. An illustration in point is afforded by the children's game of " hunt the thimble," for I am told on good authority that when the object which the children are looking for is placed just above the line of vision, even though it is in a conspicuous place, it often escapes detection. So unaccustomed are we to look up for any length of time that when we spend a long morning in a picture gallery we are reminded of our exceptional experience by the aching of the muscles of the neck or by headache. When we look upwards the eyes are commonly " directed into space and assume a position of parallelism. I take it that the type of headache to which I have just referred is a consequence of "eye strain" determined by the effort called for in producing the degree of sustained convergence, an unaccustomed movement with the eyes in this position, which is required in fixing objects in our near vicinity situated above the level of the line of vision.
But while, when we look upwards, our gaze is almost always so directed for the express purpose of visual fixation, we may look upwards for other reasons. Some of you are probably familiar with the remark addressed by the schoolmaster to the pupil, "You won't find the answer in the ceiling." While the child's action is capable of other possible explanations, you will agree that some of us at least look upwards in periods of mental abstraction, presumably in order to give our association of ideas free play by eliminating visual stimuli which might interrupt or interfere with our train of thought. The same result might be as effectively achieved by closure of the eyes, but this is, I think, exceptional, possibly because the movement is too obvious or for other reasons. It is possible that the movement of looking upwards in association with mental abstraction may in some instances be determined by a primitive convention, in other words by the hope of inspiration from above, or that it may be of the nature of a release phenomenon; but both these suggestions appear to me unlikely. My impression is that the movement is voluntary and purposeful (this is certainly so in my own case), although it may become a habit.
The changes in expression associated with mental abstraction, on the one hand, and mental concentration on the. other, are striking. Among other distinctive features the pupil tends to dilate in states of mental abstraction and to contract during mental concentration. I often recall the words of one of my teachers, Professor John Wyllie, who when examining the eyes with the ophthalmoscope would say to the patient in a musical, dreamy, hypnotic tone of voice, " Think of your distant home. " There is a children's game which provides another illustration. The child says to his companion, "I can read your thoughts by looking into your eyes." He asks his playmate to think of a number, let us say the number 1 and then to think of another number, say 100. After asking him to repeat this several times he says to him, "Now think of either one or a hundred and I will tell you the number you are thinking of." In nine cases out of ten he is right for when one thinks of the larger number one's pupils tend to dilate, while when one thinks of the smaller number they contract. This however is by the way.
Again, the upward movement or the direction upwards of the eyes is a stereotyped characteristic of the suppliant or devotional attitude, as the works of the old masters constantly remind us. The domicile of the Deity is by common consent located in the heavens above, an obvious reason why in addressing Him the eyes should be turned upwards.
Further, the movement of turning up of the eyes has come to be utilized as a conventional mode of expression. Thus certain individuals are in the habit of turning up their eyes either in association with, or independent of, spoken language, in order to express or accentuate their meaning. Thus I heard a young girl remark, " Oh, if I had heard her say that I should have turned up my eyes! " What did she mean ? My impression is that she intended thereby to imply disapproval or doubt, for those appear to be the conventional meaning which is attached to, and implied by, this movement. But I may remind you that, as Darwin points out, different Bramwell: The Upward Movement of the Eyes races attach different meanings to the same expressive movement, just as they employ different languages with which to express their thoughts. A conventional expressive movement must have an origin. May it be that the upward movement of the eyes when employed to express disapproval, had its primitive origin in a desire on the part of the individual to avoid seeing that which met with his disapproval, or was it perchance an appeal to the Almighty to help him to resist temptation ? Individuals vary greatly in the extent to which they exhibit or employ facial movements in relation to expression. At the one extreme we find the country yokel with a face so immobile as to suggest the Parkinsonian mask; while the actor, on the other hand, employs expressional movements in an exaggerated form. The similarity between the physiognomy of an illiterate ploughman with an almost complete absence of expressional response and that of a patient who exhibited a slight degree of encephalitic Parkinsonism recently afforded me an interesting subject for discussion. In the one case the individual had not acquired the habit of using his muscles of expression, whereas in the other the movements of expression were interfered with as a consequence of an organic lesion of the nervous system. Cerebral activity plays, beyond doubt, an important part in the acquisition of expressional movements. One recalls Millet's famous pictures of the illiterate peasants working in the fields, carrying out their daily duties with machine-like regularity, with empty minds and with little opportunity for that intercommunication between man and man which plays such a prominent part in creating and stimulating the thinking brain. I would, however, remind you that we are trained from early childhood to control emotional display, and that in this respect great differences are met with both in the individual and in the race. I recall the words of one of our most famous tragedians that the great actor passes through three phases: first, he learns his part; secondly, he comes to live and feel the part, and, finally, he arrives at a higher sphere when he utilizes all the necessary emotional expressions with telling effect, although these are divorced from any corresponding emotional feeling. Expressional movements are used by all of us in varying degree. They constitute up to a point a means of intercommunication, especially in relation to the emotions, and are thus comparable with language. Darwin's observations upon the case of Laura Bridgman certainly suggest the possibility that in some instances such movements may be innate, but all the probabilities would seem to indicate that they are usually acquired. Custom has attached conventional meanings to certain movements and they are picked up, just as language is, although the child receives no special training, unless it be that he is commonly corrected should any tendency to exaggeration be noticed. Whatever be the primary origin of a conventional movement, there can, I think, be no question that unconscious mimicry is commonly responsible for its transmission: some individuals are, however, much more prone to acquire such movements than are others. Striking similarities in expressional behaviour are often seen in members of a family and in the case of individuals who are brought much in contact with one another. If one watches a number of persons sitting around a room listening to speakers who are in turn expressing their views upon a subject in which the listeners happen to be especially interested or regarding which they hold strong opinions, one notices on the part of some of the listeners a tendency to adopt a pose very similar to that adopted by the speaker, whereas others, on the contrary, adopt an indifferent or antagonistic attitude. The sympathetic listener appears to assume unconsciously the posture of the speaker, either in order that he may the better appreciate the mental attitude of the speaker or for the purpose of indicating to the speaker and those present his agreement with the views expressed, or it may be to emphasize to himself, or those present his open-mindedness, i.e., his preparedness to give the speaker an impartial hearing although he may not be prepared to express a positive acquiescence.
When a movement of the kind which is unusuial or exaggerated becomes habitual, we are in the habit of terming it a mannerism. All of you bave no doubt been struck by the way in which assistants are apt to acquire the mannerisms of their chiefs. I well remember, as a student, attending a clinical lecture delivered by a distinguished surgeon who had a habit of puffing out his cheeks. His assistant surgeon and clinical tutor stood behind him with folded arms listening to his words of wisdom and both were quite unconsciously indulging in the same grimace. This illustration indicates the development of a mannerism from mimicry, and the way in which many of the expressional mannerisms are certainly acquired. There are, however, other ways, and I believe that I am right in saying that the habit of turning up the eyes usually originates as a purposive act. But while one may turn up one's eyes to, emphasize one's disapproval, one may unconsciously acquire the habit of doing so when one does not wish to express disapproval or doubt in words, either because one does not wish to wound the susceptibilities of the individual or it may be for other reasons.
When an habituaf movement, at first purposeful, becomes purposeless, it falls into the group of the tics. A mannerism becomes a tic when it is dissociated from the conditions or the purpose which originally gave rise to it. We sometimes meet with cases of upward movement of the eyes in which the movement, at first a mannerism, becomes a tic. A case, recently met with, is of interest in this connexion, for it indicates not only the development of the upward movement of the eyes as a tic, but also raises an unusual point in diagnosis. The patient, a girl, aged 14, had had two major epileptic seizures. Tier mother stated that on each occasion the fit had been preceded by turning up of the eyes, but she added that this movement did not strike her as unusual since the girl often turned up ber eyes especially when preparing her lessons. I suspected that the patient was subject to attacks of petit mal, but when I questioned her, she remarked, " Oh, that's nothing.
In my class when we disapprove of our teacher we just turn up our eyes, and I have got into the habit." T4e upward movement of the eyes, though not uncommon as a mannerism, is certainly uncommon as a tic, possibly because the movement is so apparent that it attracts attention, and is thus less likely to be unconsciously imitated.
The eyes commonly deviate to one side during a generalized or unilateral epileptic fit. I cannot say whether they are ever directed upwards or downwards; one seldom has opportunities for observations on the point. On the other hand, the relatives of an epileptic patient frequently tell one that the eyes move upwards in slight attacks, and I have myself seen two patients recently, during attacks of petit mal in which the eyes turned almost directly upwards. More commonly, however, the patient merely stares. I know of no series of observations upon the position of the eyes in epilepsy. A collection of material considered from the point of view of the apparent source of origin of the attack, and an attempted grouping on this basis, might prove informative in relation to prognosis and treatment. Since upward, downward and convergent movements of the eyes can all be carried out voluntarily they must consequently be represented in the cerebral cortex. I know of no reported case, however, in which a fit, characterized by upward, downward or convergent movements of the eyes, or a paralysis of these movements, was associated with organic disease of the cortex. Again, those observers who have especially studied the effects of stimulation of the cortex in animals and man, have, so far as I know, failed to produce an upward or downward movement of the eyes.
Dr. Hughlings Jackson advanced an explanation which I believe remains unchallenged. It occurred to Dr. Jackson that the lateral movements of the eyes might be so much more powerfully represented in the cortex, than any of the other ocular movements, that they overpowered the others when the eye-area was stimulated. Risien Russell, whose well-known experiments were carried out at Dr. Jackson's suggestion, stimulated the eye area of the cerebral cortex on one side after previously dividing the internal rectus of the eye on the same side, and the external rectus of the eye on the opposite side, and he found that he was able to demonstrate the existence of the upward and downward movements of the eyeballs. He consequently concluded that: "Dr. Hughlings Jackson's suggestion, as to the probable explanation 'why under ordinary circumstances none but the lateral movements of the eyes to the opposite side can be elicited on excitation of the one cerebral hemisphere, appears to be the correct one. . . The other ocular movements are as truly represented in the cortex as is the lateral movement of the globes to the opposite side; the only difference is a question of degree in their representation, the latter being more powerfully, or more widely, represented than any other ocular movement." My remarks hitherto have been confined to the upward movements of the eyes and their disturbances so far as they appear to be more or less obviously referable to the cortex of the brain. There are however, correlated movements of the eyeballs to which I shall now refer, which would appear to be more or less directly associated with or related to a centre situated at a lower level.
Although according to Preyer, the eyes of the new-born infant do not manifest any apparent coordinated movement which cannot be attributed to accident, I have repeatedly noticed a tendency, when an infant was sitting half asleep, on its nurse's knee, and feeding from a bottle, for the eyeballs to roll upwards, exposing the sclerotic, in association with drooping of the lids, just as is the case in the adult who has difficulty in keeping awake. My impression is that this is a definite coordinated movement which is present at birth, and Mr. W. P. Kennedy-who has at my suggestion made some observations upon the eyes of infants during the first few days of life-has come to the same conclusion. Assuming this observation to be correct, we have here an instance of a coordinated movement of the eyes which is, no doubt, of a lower order and which, unlike the coordinated movements determined by vision, is innate. In other words, while the co6rdinated movements of the eyeballs are essential to vision, the coordinated upward movement is exceptional, being present at birth and presumably determined by a different type of physiological demand.
An upward movement of the eyes of which the individual is unaware occurs under normal conditions when the eyes are firmly closed. Although the phenomenon may not be easy to demonstrate in the healthy person, since it only occurs in forcible contractions of the ocular sphincter, it is evident in cases of peripheral facial paralysis or paresis in which the patient cannot close the eye or in which the upper lid can be passively raised without difficulty. The rolling upwards of the eyes under such circumstances is of some clinical significance in the detection of slight degrees of facial paresis, since, as the movement only occurs in association with powerful contractions of the sphincter, the occurrence of the movement indicates that the patient is making a real effort to contract the sphincter of the eye and vice versa. This movement, by which the cornea is brought under the cover of the bony ridge of the eyebrow, constitutes, with tne associated closure of the eyes and simultaneous contraction of the pupils, a beautiful illustration of a protective mechanism.
Further, the act of ordinary blinking or winking is accompanied, as Ponder and Kennedy have shown, by a synchronous upward rotation of the eyeball. According to these observers, "Each blinking movement is associated with a movement of the eyes itself, the point of fixation being moved some 15 degrees and the eyes rapidly jerking upwards and inwards." Ponder and Kennedy are of opinion that " the movements of blinking are certainly controlled and dependent on intermittent impulses passing from the region of the basal ganglia," and that "the act of blinking is closely related to the I mental tension' of the subject at the time, the movements constituting in all probability a kind of relief mechanism, whereby nervous energy, otherwise unutilized, passes into a highly facilitated path." In support of this conclusion they remark that " states of abstraction, or, more accurately, absolute blankness of mind, and states of intense, but internally directed, mental activity, such as when a mathematical problem is being solved, are associated with a slow blinking rate." While, on the other hand, "a state of mental tension which has no internal or external outlet, as impotent rage, anxiety necessarily accompanied by inactivity, or excitement which cannot be shown and expressed by physical movements, is accompanied by a rapid blinking rate." What, then, is the economic purpose of the elevation of the eyeball associated with the act of blinking ? The eyelids brush the conjunctival surface like the windscreen wiper of a motor car, and it would seem that the purpose of the upward movement of the eyeball, acting in association, is to aid in the sweeping of the conjunctiva and the disposal of the tears. In this connexion it is interesting to note that young infants do not blink. This was my impression from watching my own children during early infancy, but I confess that the significance of the observation had not previously attracted my attention although it may have occurred to you. I was consequently much interested to find that Ponder and Kennedy observed that "True blinks first make their appearance about the age of six months and even then are infrequent." Further, according to Preyer, Darwin noticed that one of his children first shed tears in the twentieth week while Champney's child shed tears for the first time in the fourteenth week. These observations seem to indicate a time developmental relationship between the act of blinking and the shedding of tears. The question is of interest in relation to emotional expression. I must, however, leave it at this point.
The eyes roll upwards during sleep. We can all recall occasions when we have watched a companion whose eyes, to use a popular expression, were " heavy with sleep." We have seen the slow drooping of the eyelids, the upward moving of the eyeballs so that the sclerotic only was visible, the gradual falling forward of the head and the sudden start as the muscles generally relax, a series of phenomena which continues to recur despite all efforts to keep awake. The upward turning of the eyes during sleep is not always easy to demonstrate, for on attempting to raise the upper eyelid of a sleeping person, unless he happens to be in a deep sleep, one may meet with a certain degree of resistance. This may perbaps be explained by a persistence of tone in the sphincter. My impression is, however, that it is of the nature of an actual reflex contraction of the sphincter, which probably forms part of the reflex defence mechanism of sleep. My house-physician, Dr. W. Ritchie Russell, who examined ten sleeping patients, found that, in all, there was some slight resistance on an attempt to elevate the upper lid, that in all the pupils were contracted, that, in six, the eyes were directed straight forwards in two slightly upwards and in two markedly upwards--although in one of these they almost immediately came down. These observations suggest that the contraction of the pupil occurs in lighter degrees of sleep than does the upward movement of the eyes, and that the sphincter tone or reflex persists, in some cases, at all events, even when the pupils are contracted and the eyes turned upwards. Very exceptionally, individuals sleep with their eyes open. Dr. Russell, who recently made inquiries throughout the hospital, was unable to find at the time a single instance. My two ward sisters tell me that, to the best of their recollection, the eyes are always turned upwards under such circumstances. According to Gowers, in cases of complete peripheral facial paralysis, the eye remains open during sleep. I have, however, a case of complete peripheral facial palsy at present under my care, the only case of the kind I have had an opportunity of observing since my attention was directed to the point, in which the eye is completely closed during sleep although the patient cannot voluntarily close it when he is awake.
One sometimes hears the expression "the cadaveric position" of the eyes, and I have heard it stated that the eyes turn up after death. While the eyes may turn up during the act of dying, there can be no doubt that after death the axes of the eyeballs are almost always, if not always, in the normal position of rest, i.e., directed straight forwards.
A possible comparison between the pesition of the eyeballs in sleep and in surgical anacsthesia naturally suggests itself. Very little attention appears to have been given to the point, probably because, as Dr. John H. Gibbs says, in a note to myself, "These ocular movements are of very little practical use to the anesthetist." The three anaesthetists with whom I have discussed the question all agree that in the majority of cases the globes remain central. According to Dr. Gibbs " One meEts with lateral deviation, but it is much less common than upward, whilst downward movement is, in my experience, very rare." Again he remarks, "With ethyl chloride, and with no other anesthetic agent, I bave repeatedly seen vertical nystagmus which passes off with deeper anaesthesia." Dr. J. S. Ross writes: " During surgical anaesthesia the eyelids are usually almost closed, with the eyeballs at rest and looking forward and slightly downwards. An extreme rotation downwards may usually be taken as a sign of a very deep anesthesia." Again, Dr. Torrance Thomson tells me that his impression is that a downward deviation of the eyes occurs more commonly than upward or lateral movements. Thus it would appear that deviation of the eyes is exceptional under surgical antesthesia, and that the behaviour of the eyes differs not only according to the depth of anmsthesia but also according to the aneasthetic which is used.
Loss of the upward movement of the eyes is pracbically patlhognomonic of a lesion within the substance of the brain stem. There are many recorded observations in suppor is conclusion. Evidence is afforded by cases in which loss of the upward movement was met with in association with a demonstrable post-mortem lesion, commonly a tumour, in this region, and also by cases in which the associated symptoms, in the absence of postrmortem evidence, were clearly indicative of a lesion in this situation. Conversely there is, so far as I am aware, no evidence that a lesion in any other part of the nervous system, the brain-stem being intact, ever results in an isolated loss of the upward movemeent of the eyes. The lesions, in those cases which have been pathologically confirmed, were in the vicinity of the third nerve nucleus and involved the grey matter about the aqueduct of Sylvius. But while the clinical evidence points to a centre" in the brain-stem on the cephalic side of the third nerve nucleus, destruction of which results in loss of upward movement of the eyes, we possess, so far as I am aware, no more precise knowledge of the structural mechanism to which this specific function can be definitely relegated. Epidemic encephalitis is in my experience much the most common cause of paralysis of the upward movement.
But while paralysis of the upward movement of the eyes is a pathognomonic focal sign, I have met with several individuals who had difficulty in raising-or indeed were quite unable to raise-the eyes above the horizontal level when asked to do so, although some of them were able to elevate the eyes to the full extent if asked to follow the finger upwards. The apparent loss of power cannot be explained by inattention-or perhaps I should say by inattention only-since it was confined to the upward movement. Fixation of the eyes above the horizontal level with the head erect is an unaccustomed movement and the infrequency with which we are called upon to direct our eyes upwards may account for this observation. It may be that this difficulty is comparable with the difficulty of converging without having an object on which to fix the eyes. Again we find an analogy in the difficulty some individuals have in wrinkling the forehead and even in expanding the thorax when asked to do so. This defect is referred to by Duane who writes as follows with reference to loss of the upward movement:-" It is probable tha.t some of the cases reported are spurious, the power of movement being present but never put forth. This was so in one of my cases, in which repeated examinations extending over several years always showed complete inability of the eyes to go upwards above the horizontal plane, and yet Graefe's test proved that they could really turn up at least 300 and subsequently the patient regained the power of spontaneous movement."
Obviously it is important from the point of view of diagnosis to distinguish a spurious paralysis, in which the patient does not move his eyes upwards when asked to do so although there is no actual loss of power, owing to an actual paralysis of the upward movement of the eyes, which is pathognomonic of a localized lesion in the substance of the brain stem. Accompanying signs such as other extra or intraocular palsies, absence of blinking, or the presence of veltical nystagmus on looking upwards-would pcant to a true paralysis. If a paralysis of the upward movement ever.results from a lesion situated above the level of the brain stem centre one might conceivably expect to find in such a case that the eyes rolled upwards when an attempt was made to close the lids. I have never met with an instance of the kind although I have on several occasions examined cases of paralysis of the upward movement with this point in view.
Involuntary turning up of the eyes occurs in some cases of epidemic encephalitis. This symptom has attracted considerable attention during the past two or three years. There appears to be no reference to it in the literature before 1923. Bing o.bserved movements of the kind in only three in a total of about three hundred encephalitic patients, and Wimmer met with five instances in a somewhat similar material. I have notes of eleven cases in which such movements of the eyes were observed: These figures no doubt underestimate the relative prevalency of the phenomenon since the movements in their slighter degree cause little or no inconvenience. There were associated manifestations of Parkinsonism in all my cases and this appears to be the universal experience. The symptom is pathognomonic and is sometimes of diagnostic importance since the accQmpanying indications of Parkinsonism may be so slight that the true nature of the malady might otherwise pass unrecognized unless by an experienced observer.
Two of my patients complained of turning up of the eyes as the only symptom causing disability or inconvenience. Among my eleven cases the eyes moved more or less directly upwards in eight, in one case the eyes were directed upward 'at one period and downwards at another, in one they were sometimes directed upwards and sometimes downwards, while in another the movements were to the right and slightly upwards. No paralysis of upward movement was observed at the time of examination in the three cases in which downward and lateral movements occurred.
The aeviation of the eyes may be momentary. On the other hand the eyes may be directed upwards for hours at a time, though it may be possible to bring them down and keep them down for short periods by exercising "an awful effort," to use the expression employed by one of my patients. One of my patients stated that the eyes tended to turn upwards when he was in the house, whereas, when he was out of doors, they turned downwards, though they were apt to roll upwards if he sat for some time watching a game of tennis. Another patient remarked that she had noticed a special tendency for the eyes to turn up if she looked at a bright light. This patient told me she found that the eyes soon resumed their normal position if she lay down.
Associated blepharospasm was observed in two of my cases and in two others the patients stated that they were unable to open their eyes during an attack, possibly for the same reason. On the other hand one patient said that he was unable to close the eyes during an attack. In more than one case there was an associated vertical nystagmus. A backward movement of the head, in association with the upward movements of the eyes, was noted in one case, but I have not personally met with any instances, such as those reported by Wimmer and others, in which there were widespread spasmodic movements of the face, limbs and trunk.
Fatigue and emotion are factors which appear to play a part in exciting the attacks. Thus most of my patients stated that the movements were especially apt to occur towards the latter part of the day or when they felt physically tired. Again, several patients have remarked that the movements became exaggerated when attention was directed to theem or when they felt self-conscious or were agitated. One patient found that her worst periods were when she sat down to a meal, while another complained that the upward movements were most troublesome when he was in a crowd. Again I was struck by the fact when examining one of my patients (the case in which the deviation was lateral, although this is no doubt mere coincidence) that, though she was unable to maintain central fixation when asked to do so, the movements of the eyes disappeared when I engaged her in conversation. Further, this patient remarked that the movements did not occur when she was reading or sewing. Hyoscine has often an undoubted effect in ameliorating, and indeed may actually control, the movements.
The nature and manner of production of these movements is a question of much interest. Since they have only been observed, so far as I am aware, in association with the Parkinsonian manifestations of epidemic encephalitis their dependence upon the same pathological process is unquestionable. It is tempting to suppose that the upward movements of the eyes may be of the nature of a release phenomenon and that just as the lateral movements are preponderatingly represented in the cortex, so in the brain stem the representation of the vertical movements predominates. On the other hand the direction of the movements is not always upwards or downwards, while diplopia is sometimes complained of during the attacks. Again, a variety of tic-like movements of the face, tongue and jaws are met with in these cases of encephalitic Parkinsonism. It is difficult to avoid the conclusion that an irritative process plays a prominent part in their production.
